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2 

^711 

3 

^-711 

4 

*M 

5 

^<S^ H «fl^i«J(batroxobin) ^H^l ^rf #e1] o e^ 0 ]h. Jls. Q - f act or £wl a]Jt 

^afl^Sl Ot^ -sf^ Tf#3H-£.EHH X#§Hr £ 2°fl EA]^ iSL f*i tfiE-j pPIC- 

rBATS. ^l^og-^ JLS.(Pichia pastoris) GS115 pH 5.0 ifl^l 7.0°] wflAHH 20°C ifl^l 40°C 12 

24*12 ^0> HflOj:^ C]-^-, Hfl<£## ^AJH 5 _] SW A]) £ # Hflx]^ tflg>^ 0.5 lfl *1 1.5%(v/v)3 ^ 

2-8:^ at^fe pH 5.0 vfl*l 7.0°J Hfl^lofl>H 20°C tfl^l 40°C <*M 72 tfl^l 120 -f-o} ^a] Hfl^Sr tifloj^ 
3?* 6 

^ 5 *i Si^Ai, a ) Aj-7] Uflo^ofl^^d °l-g-«H tiflS^«] 2«-W *Aj^S^ 

^I^Kr W gb) -S-71 2 Til a)d *Aj^a^ ^3^-Aj HS^SriEflsli tiflS^«] 2«-M# ^^1 

# ^/ <*/ 

£ ^£ S.S.S.^-B] 7.fl2^ E t «] o.Af ii uflS^a) g ^ 2* 

S>7flrr f^\M ^-A} (Bothrops atrox moojeni)S\ -fr4 Jta. (batroxobin)# -^-^A> 7fl2: 

Ik 7]## °l-g-3H il (F/cA/a pastor is)3.^z] t^^r 7)1 2 <& esb] -°a} Jr^ (recombinant batroxobi 
n)d 7112: ^ ^1 2* ?H4. 

# ^/ # 

H^AS ig=-oi a>^-# «°Ji l^d -g-sfl^ofl <$i&& °H o 4 , d s El d 

^l a^«-s.o. fibrin dottingom -g-^i s-o^l ^>^£i <*jig4|- o-jT ^^(pro-coagulant)S-Ai 

^-s-Jl^l ( ant i -coagulant)^ °] 7l^lr# 7H^- Al c f(% 1 -S: Meaume, J. Toxicon, 4, 

2558, 1966 Matsui et al., Biochim. Biophys. Acta., 1477, 146-156, 2000). °|ir ^ ^t 1 ^ir-^ °1 ^1 7l 
714 l^^sl S ^^S>711 a>^-51ji 014. s-*l, fibrinopeptide# ^is}^ 

fibrinogen# fibrinAS lf«! -JfA> t]-sfl^ J:4i(thrombin-l ike enzyme)°il ^ ^=^7} nfl^ a 

«iS>7ll Tjsjslol fiJ-o.d, *i7fl 20<^# °l^-fil 4«J^°1 $-JL5\%JL <il^ cDNA a^^H ^51$^. 

jL^ifil 4^ £-fHr ^^flsl l°n» -8-3. 4^^<?1 S^«14 ^21 ^7H1^ fibrinogen ^7>°1 
fibrinopeptide A # 7>^ ^sHs>ol des-A-f ibrin°lel-ir 1:^*1 fibrin clot# I^Ht x]^*] 
°] Ir^* fibrin clot-& fibrinolysis system°l 7>^5l 1 3^ ««>S7fl ^sUslol ^^o.^ 

fibrinogen ^a] 71711=1 4(#S: Pirkle, H., and Stocker, K. Thromb. Haemost. 65, 444-450, 1991 

Marsh, N.A. , Blood Coagul. Fibrinolysis, 339-410, 5, 1994). 
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444^ 44. a*, °1 &±S= m iflal 4^ -g-ui 44 ^ofl^ o>q^ li^e) a 

^SHlE ^ ^o] ^ 1-2 Al^V ^ofl ^ (2 NIH unit/60 kg)4 ^4 g ^ 44 

J^oUH 4444. Hjigofl if-o^sf. ijLo} Alth^ 244°fl 1^ ^ fibrinogen 

ievei# 4*1 tit 444 ^ ^ 4 4^ #44 44 444°i sh 4# 4 sua, °1 4^H41 W 

=1 des-A-f ibrin^ FDP( fibrinogen degradation products)^ 4#S- 44 ^fls) ^il- 4^4°i plasminogen 
activators} ^4 -n-EsM , S4«J3l tt^4 ^14^ 444S'l <i44 44=1:2 
Schumacheret al., Thromb. Res. 81, 187-194, 1996; Bell W.R. Jr., Drugs, 54, 18-30, 1997). al54fe- °] 
&I4 44 S±M fibrinogen #± Jl4# °144°i 314^ 4°=|S 4^4fe hepar in- induced 

thrombocytopenia (^*1^)°m acute ischemic stroke (-,i4 4f4s! H * 4 ) s l ^}S.(%2i- Dempfle et al. 
Blood, 96, 2793 2802, 2000H1E ^^H^Hr 0-JL7} 44. 

441^ 445U flfe H tS J «A} iifA S.^ 1§4°M 3*fl£ 33*8 3 4^4^ f^Pl 

444 Bothrops atrox woojeni^ ^SlS-^b] 4&I4 batroxobin4 0 H:Sl*> Solco Basle Ltd. 44 ifli 
Pentapharm 4°141 5r D 1143- Sl^- 11 !, reptilase (*1 %-§-), defibrase (44 4sll4), rept i lase-reagent (44 
4 44) 4^ 444AS51 445-U 514. <*a] ^u-u] ea>o] 5 0 fArops jararacaS] 4°41 444 

botropase (444, 4444 Ravizza 4), Malayan pit viper , Cal loselasma rhodosioma -"] ''4H4 44 4 
ancrod (44 Knoll Pharmacet ical 4)4E 4^51^ 44. 444 444^ 4 4 4 4444 44451 2044 

31 sf«l 44 444 134AS.44 44 4444 S.Ji44 4^4 , cDNA 4<S44 ^3 5}^= °J 

4. H4«J 44 S-±2\ <y44 4444 44 44 «1144 424 444 1^1^ 44 4 444 44 44 
£ «444 4444 $4-4, 44 iit 42-4 444^4 44 4444 444 4fe 4444 n 

§i4. tfl4^o.s.4^ laf s§4 44 lit 4«4^4 4fe ^47> 7>4 ^1*351^^4, 

tfl4^^ ^2:4 E f s] «a} 4«-Mir°l 1:4^31 -g-^^K inclusion body) ^nflS 44=1^ 44^^ 
7>^] 4^15. *llf^ (refolding) 4^°1 l-S-44 (% v 2: Yang et al., Biotechnol. Lett., 25, 101 104, 
2003 Fanet al . , Biochem. Mol. Biol. Int. 47, 217-225, 1999 Maeda et al . , J. Biochem. , 632-637, 109, 
1991). SfH] 44 S-±^ £44(4 30 kDaH &4 4(6 7fl)S] °144 ^4(disulfide bond)4 4^ 

444 34 42:1- 7Mji 9X7] € ^ei4°] Sl<H S^^H iLJi« «>s.fe tfl 

45 44 I2t S4«J 4^f iit *flf4W ii^l ^444 4^4 ^24 ^ 

44 m. 

#m 

4 4^4 4714 sM4n, 47lsl ^gSL*M 4#S 4 4^si s-^^ =-4 

{Bothrops atrox moo j en i)3\ 4^^4e1 £b]^ Sl-u] 44 &4i2] ia 4*1 ^24 ^^^1 4*1^4 4«11 

31 rfl4 ^34 ^12 4^4 ^1^4^ 5414. 

4 4^31 4^ 4^14 #71 i£ 44 ^fla4 S4«J 44 ^^3) rfi Ei# ^1^4^ S°14. 

4 4^31 a 4s «jai a, Eis fg£#mm i^4^r S°14. 

4 4^31 a cfs a-ai^ 71124 s#aj ^a} iis] cfl44*i4 ^14 4s 4^ S 44 4el ^3^1 ^^3 

4 541 4. 

4 4^31 a cfs s-a^ ^7l 7fl24 44 iit 4s^4as 444^ 4^14 ^la^l 51 °4<M14 

^144^ S°14. 

^1-7]^ s-ai^- ^§41 ^4°1 4 4^4 7.1124 S44 44 iL±m 444^ ia 44 ^1^ P Pic-rBAT# ^ 
444. 

44^141^, 47131 7fl24 sf«J 44 iir ^i444 i°H 7l7fl5i «fls^«] 4^4^14. 

4 4^4 a 4 47lsl 44*!^ pPIC-rBATS ^4^*?] E.S.(Pichia pastoris) GS115# ^^44. 

a4, 4 4^4 47131 tg^^i*^ "I^Jfi «fl4 51 °1^4^ 7fl24 S4«J 44 iit 444^ 
^^4 a44^r sa«J 44^31 71124^4 ^1^44. 

4 4^°11 44^-1 , 47lsi « 0 >bi^ ^^4?} ^^#4 pH 5.0 xfl^l 7.04 ^*M*\ 20°c tfl^l 40°c i^i 12 ifl 
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A 24Al^o} nfl<g=# chg-, «fl<S## €<S£h]SH «1|*H tfl*H 0.5 tfl^l 1.5%(v/v)s] 

pH 5.0 ifl*l 7.0°] «1M°IM 20°C HW 40°C <*H 72 120aR^o> ^ ^ 

3L*> £ ^£ a) ^-71 &m -S-A> iif £^ H^S^^Ml- ol-g-*H 

^Al ? H 7M l»«ifl 1°J] -g-ji ojx^l rfls^ q-^vfl^l °>7l ^1^^ a}^ 

+ oi # o We}) ^ ^ 14> A ^ jr i7 } 0.4 ^ ^ =^ 

°1 ^ ^ 51— — S., ^ ^3 S^M] »A} iif JrA^ AS AH 

^ 1^ 55 -Wife 7flefle] sjoj^ E fu j ^4 jr i# ol ^-*> ^= Jf^*4 ^ 

£ 7^ ^A]^ E a]s] a ^xgs] 7H > 0] ^ AHH l «4!J- SJiolj! a «J 

t$4*\ iflofl f-^o] ol jj_ x^^fi, «]j=l # ^Hl" oflAlSH, 

E lafe 7fla*J- -^A} Sl^s] *a^ ^ Ba vxj, 7l^( synt hetic chromogenic substrate)^ ol-g-*>^ ^ 

E 2^ 7fla*J- h §S j o_ 4 ^miEjoi pPlC-rBAT2l ^^£01^. 

E 3^ 7fla*J- ^-A> 3L±2\ ^ 5} ^Afl 2fAjS] ^s-ofl nfl*V SDS-PAGE E^°l^. 1«] 

^ 7fla*J- ^} iif SES1 ml)2l &a ^Ai^olJi, 2»i^ «F<H£ ^ 

Aj ^el* s^ a J ii 3«1^ AJ7] ai^# ^ispa 3 

m $m 4^ s^*a w tit ^bm^. *i7fl 

PentapharmAj-Sl S^-«J "n"A} SDS-PAGE E^^. 

E 4a^r ASl^ iiS] * ^'fl ^ ^1 i^S^ a£4la!flS s 

Al=l o.^ 7J^>11 M-E+lflfe £SMcK 

E 4b^r ^3:^ ^-A> sicq = aj^ ^o] xl^^sj H£4Sail5 £_ 

^\ siisl *a^ M-Ej-ifl^ ^s]oi4. 

E 5a^r ^21}- ^-A> Jr^ofl sfl ^a^s]^ fibrin clot ^ A^o]^. 

E 5b^r AHE^ii# -JfA> iiS] fibrin clotting A\^o]^. 

E 6a^r ^# Aj*j £ft <WH 7fli«J- -JfA> iis} sjoj^ ^Jj^l o]*v #1 ^(bleeding 

time)Sl m, E^olt^.E^iAife ^ ( rat ) A]*j aft o]^^ 7fl^*J- ^-A> ii 

$\ %m ^> iit 1 NIH unit/kgSl Jp^^o_ s ^ofl lA]7i 30^ ^ 31^ 

^oflAi 5 mm 5]^r ^t ^^fe a]^ PBS s}* ^^^1 PBS 3} 

E 6b^r ^# Elt °1*S><^ ^2^" -fi-A> lis} ^mm] 2l*V ?i« -g-Jl Al7j-(Whole 

blood clotting time)3] aJ-^s ^o)r\. 5L^x\ ^# (rat) Eft °l-g-«H ^fl^ -S" 

A> S^«J ^> iif 2 NIH unit/kgSl Jp^^o_ s ^ ^rtofl ^a}s} z|z> iaRV, 4 a] 
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4 ^4 ^ *im*M *ii m% mmi^, pbs 4# -g-^4^ >WHa4. 

£ 6ctt ^# -St] aft °]-g-4°i 7fl24 Sfsj -fr-A} iisf ^<g^ s] ?b PT, APTT, TT 3] 44«- 

«r^4 E4°14. 5l4°iH s # aJ«i a ^ ^l-g-SM 7.fl24 SfH] 44 ii4] ^<£t§ ss-a] J^s. 
0.1 NIH unit/kg3] ^T^fAS 315] ^Aj-SV 44, 2 a]4 ^4 * 1^4 4&]4°i 443 14 

°fl tfl^ PT, APTT, TT 44 ACL 44 1°J] -g-ji 4h1 & a14 4^4^00}, cfl^-gr PB S 44 4<q44 4 
°i4 4#4 a}44S4. 

51 7-& 7fl24 If«! 4a> ?]<g^ tfl* pHi 4€- 4^4 HlH*V 5l4°14. 

4^&] ^3a]# ^]4 g^a] ^ 

4 4534 44*1 4^44 44. 

4 4^4^ 0 J4^ 444i 4fe S44 4a} cDNA# 444 *fl24 7144 °144°i s. 

3-<^*\ 44 4^14 4 I2f S4«J tt-* 1 } iit 7^44634. Afl24 £4«J 44 iif ia^ tfl4 

444^] ^12*> °flir 4714M ±lji=] 4 ia 44 Afl24 sf« 44 4^^ sls.°M 44=H 

Jl51 43. ^AS ^Hl5]5is JI4454I nfl^-ofl 44 4^40] T^oflA^ %a^ ^ 

*fl24 4«-34s 4^fe 7.fl^ 8H i2t 4 44^ 4^41 5514. 314, 44£ ^24 4«-W a 

51 *flS. ^AS ^H]5]s.S ?l<a^S] 44 lit ^A^Ei ^]2Sfe Si «1 -Sfl ^1 4^4 444 

«M 4S4MJ£ £Q] ^ o!^ *4| 5] AS- 7]tflsM 4 4^4 4*J4t11 si Si 4. 

31 4 4^41:4 ^I2f J=4«J 44 iif 4aJ4 7j]24 7144 °l-g- S51S] rfl4 « a vj L ( fed-batch 
fermentation) 4^4 44 444 4 5flfe 7fl44S^, AJ43 iir JLE. ^£ 4h]s] 

31, ^1 4^4 f-*M 444 Sl- a J 4a} iit ^2t ^ ^ ^2^ ^2t S 

1-«J ^> SDS-PAGE ^a_^ ^ ^<g^s] Es.a] o-Af iioj] a] §}) $£ 7 > feA^ 7M 

f-§fl Hltt^E ^a] 1.5m #^ SAS. 44^*4. a*V, i£ 7fl2^ ^-a> a^s] 

xjojAj- =.a^ ^4 ^^^S] S#«J ^-Af s^ofl t3l«|| =a^o1 44^0.^, 

f.^ 4-5] Jl^ a^ S4(Efficacy testH-Hfe -f^* S# ^fl: =r 91%^- ^jI, °J 

^^(Stablity teat) 14^1^51 7.fl2^- -ff-A} s^7]- ^^^4 4*9=* pH 2lH°\}*\ %\°] 

M S.^ ^^4. 4^1, Sa^Ai rt^^J ^2.^. E fH J »4 life ^l^H 7 fl«J;^ ^^^o^ j-^ 

ofl H]^ ojAj- A^AjoU nfl o- °-5]*V o>ol 7^37 $&5L t ^ Xl4. 

tt^^l-^r -^A} ail- 7>^cll 7>^J- °1 7 o v ?>- S-^-S S4;(bat roxob in) 3] zfla^- ^S-^l 

(recombinant protein)^ ^ ^ ^^l§>7l 4 v aAf((;/o7rf/us Aa/ys)S.^-E-] ^e]^ Sfa] °-a]- 

S.i(salmobin)3] c DNA(GeneBank Accessionno. AF056033)!- t^5lS S>°i batroxobin# ^^§]-^ cDNAS. -fr^ 
A 24 7l## ol-g-SHAi ^4a]^4. a] 7] ^^s] bat roxob in2] cDNAl- o]-g-S>°i ^2^- Hfs] -ffA> 
«i*H7lir ^] ^ °1# A>^-SM l]^d*?} ^€?i*i# 4a1]SU, °lS4Ei Afl^^- J=a«] ^a> iif 7]] 
2S>S4. 

°l*r, ^ ^s] 7l]2*}- S^^l ^-a> M ^]2^# H.4 ^^SU4*4. 

^-tr ^51A>S] =i a^A^HEi cDNA y ofl a^ ^tofufl S 3-ti] °-a> salmob in) 3] C DNA3} 

batroxobin cDNAS] «7] A^<g^- H]iH batroxobin-8: cDNAS. -^^a]- 7l]2^ 7]# o]^-S> 

°i ^€^1^4. a]]2^ ttA> ^(recombinant batroxobin)^ Sl5LS.^-El fS] « ^a1]S>7] ^7] 

^€=1 batroxobin cDNAS] ^ofl ^^aiCXhoI) ^S^'gsl- ^Jjzj ^sliio] KEX2S. =r Xfe 4^1^ 

a> a^^- ja^S>ir ^7]^^ si7>*V 4-g-, 8.0kbp37l2] S51 f«l ^Eio] P PIC9( Invi t rogen , USA)3] q- 
factor £h] Ala: ^bJ]^ C-^^^ s] XhoI-EcoRI 5r^°11 ttl^^ pPIOrBAT-l: A^M°IA- ^4$. 

Ikim^m Pichia Hansenulla ^, Saccharomyces 51°JSM ^^^^]1- ^2^: =r 

SX^i, A>^-s]ir SSlS^ir 4^1 °\ ^S.^]MPichia pastoris) GS115, SMD 1168, KM71 f-S] ^l 0 } 
a]^# ±51# A>^-«>ol yj.BJ-3isl.r4. 

4^1 o> 4^S5]^(/ 5 /cA/a pastoris) GS115i ^7l p PIC-rBAT# ^^S^^l^ ^24^4- ^1 

S4i# (GSrBAT)4 ^^4014. 

7fl24 ttA} 7fl24fe «o^^ ^1^4^11- «fl44Jl, °1S^-Ei 7fl24 -n-A> iif 

^^4fe 7?^# i£444: °H, ^^S4^# «fl44fe 4^^ ^^?i4i# s\±. ^#4°i 
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mm mm 10-0796360 



O.D600 i.o°] 4 nfl^M ufl^Ji, 4^4514^ «114 oJ !4 ^t!4 4s.m 444 44, *H44°1 444 2]^ 

iLH4## ££ir fl4 44 0.5 4*1 1.5%3=- S^Sfca, 4^4^^ #51^11-, efl^SS.^ a^r #4 
44 0.5 vfl^l 2.5%^5L If«M, n 2] 4^1421 4°1^4(biot in) 44 ^44^ pH 5.0 tfl*l 7.0, 4 

4^4^ pH 5.5 4*1 6.5 (33 plfe 6.0), sji nfli^ UlMfe- #&M14 Hfl*H Hfl^ofl 
0.1 iflx] 1.0%(v/v), 44347flfe 0.3 4*1 0.8%(v/v), 7H 1 " 4434^ 0.5%(v/v)s| tfl444 4 

44 UlHojc).. 3L4, m<g= 20°C 40°C, 44347fe 25°C ifl*l 35°C, 7H> 30°C i 

*} 12 ifl^l 24A17J-, 44^ S>7flir 16 ifl*l 20*1 7>4 4434^ 18AR>-f-°} Hfl444- 

44, ^2:^- iif ^]^S>if ^4 ^14**111- Ufl 44 Hfl4 OJ !4 £<r^ 4^4 44^ 

2^1 ^^-sm *flatg- 4^1# 44 4el 44=lfe 4^ ^s]^ m^-S-^ 4 

4-^14^(phenyl-Sepharose), 4i4-*ll 4^(butyl-Sepharose) , 4i4^1 45.54octyl-Sepharose)44 44 
*lo] y^^N, 44=lfe °144A^r 0.5 4*1 2M 4^4 4^HJ= (ammonium sulfate) 444°1 4 

t^W. S&4, 44^ l^ASfe heparin-^ benzamidnine-^14Si 4^4 4434^, °1 

NaCH X44 Tris-HCl 44 4 OJ !4 AV-g-40] h)-^^. 

47l 7fl2f- ss-a] j^s^ PentapharnHH a]h1s]ji batroxobinSl fibrinogen 

clotting 4^ « 4^4 4^ 71^31 4*fl HliisV a ^24 i=sa] »a} 

5L7> 1.5*11 3^ 444 ?JAS 4^=144(£ 1). ^sj xfl24 Sf»J 44 ii5} ^$tg S s 

4 44 SDS-PAGE 4^ 14, 4 4^1 s) S|| saoflT-i 4&1 ^24 xfl2:4 Sf«l -fr4 ^7} 

m ^ m m t - oi^A^i (e 3), m^z\ ^ ^i^i 

^ 7fl2*J- -fi-A} S^3l ^j^l 4^ 3711 ^$4Sl^ ¥ 7W ol-g-^ji^^ 

^ VSr ^ SUfe 7MH SiH ^fla*J ^ a -!]l2l AJA^ ^Vofl 7Hf 7 A±S _ 7lql^cl-(E 4). 

I2f -ff^} i^7f ^^ls ^ ^ aii^i xit 7Hji safe^l <H^l- ^°J§l-7l fl 

rat# °l-g-t> 7fl2^ o. A f iifi} ^<g^ 21* ^11 M S t OJ H <^si 

t ofl 0.37 o] xH pjsj^ 14 f-^ ACL 1QJ, 7 jAf ol-g- 14, lit 

s^-ifl ^-4 a^fe i4^s #t ARV4 ^1 -g-ji arv^ ^^71 ^ f-sl ^11 # 

^ ^Al ^^^i w]«fl ^^§1 5jo.£ 44^*4 (E 6a, 6b). aj^l, 7fl2^ ^-a> S s. 

«] ^-4 s:^ 3.^ tQfl^^ ^s, 7H t oA oi^^i ^«14fe ^-s^fl °J°114 H4^ m 

S4 (=■ 6c). aJ^I vfl(i n v ivo) £Efe Al^^(i n vitro) ^^°flAi 7fla^- SfB] ^ Hlf^M 

53— s 44^:^, o]^ ^a^4 ^^01 01^ 53 as °K>sH laf s^«J ^-4 S. 

m %m 44 S^M 244^4. ^ ^ 7ll# oj^v ^« 14, 7fl2*J- s 

^4 44 £-±9] 4^^°1 € f d^ 4«!1^1 al^fl 444 P H i?!^^ 4^*1 ?H4 S4 444 4 4^4 
(E 7). 

°14, 4aH1# 44°i 4 4^4 c]4 44*1 4^47lsL 44. °14 g^Hlfe is^l 4 4^4 S_4 
— s. 4^471 ^14 ^s, 4 4^31 oxHi trje} £ 4^si ^^ 7 > ^aHH] ^1451^1 4fe4fe 
S4 4^7lH4i f-4-si ^Ai^ 7 >^ 7HHI 4°!^ 5414. 
^aHI 1: a#4 4a> s^3i 

S44 44 iii 7>4^1 4^11 °d4°ll 44=U 4^ D fl4 7 o v §14 ^11 4^4 iL°lfe batroxobinsl 7fl2:4 
4^4 444 ^4 cDNA#s\14 444 "iS.^\{Gloydius halys)s.^] ^^4 4^4 s44 44 ii 
(salmobin)Sl cDNA4 °144 a l 4«J4S4. 444 4SA}sJfE-l 44?1 444 S44 44 Si(salmobin)3l 

oM^4 Ai4-& batroxobin4 44 4^4 44 4444 7}^\jl %M, 4 4^4°143 ^.<g^ <g 7 l 

4fe 444 batroxobini4 4°14 <$7] a^qj^ 4^ 444 4^4 4elJi ^4°H# 4^4SJi 

°1# °144 44^14 44 ii 44(PCR, polymerase chain reaction)4 4^4°! 44^1 44^1 44 

4sfl S44 44 ii°J batroxobin3l cDNAl- #^4^4- 

^aHI 2 : 7fl24 £44 44 £i4l 4^1 

7il4si(Xhoi) «7lAi<g4 ^tffl^ ^sHJl4i4 KEX2S. 44 4 4 4fe 4 P 1^4 Ai44 4^44fe ^714^^ 
a44fe N-44 ^4°H(^i444 2)4 5-CTOAGAAAAGAGTCATTGGAGGTGATG-3 , ^7flsl 4^1 41 ia-&(stop 
codon)4 BamHI ^4 £_± S44fe C-44 ^4°H(7i444 3)4 5- 
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TTCACGGGCAAGTCGCAGTTTTATTTCctGCAAtAATcgTC3 ^ ^1^1 ^s*> ii C DNA! 

ir »h}^p]=# *}-%-is}jL, S.a.*H#eKRobocyclerUI, Stratagen USA)! A}-g-§l-a} ii ^^^(PCR: 

polymerase chain react ion)# -gAlS}^r4. pcRHl-g-g, <g»|Aj (denaturat ion) 94 °C l£ 305:, ^4 ^2+°H 
annealing) 52°C l£ S ^^HHpolymerization) 72°C l£ 30^31 H}-g-# 1^71 (cycle)^} 0 ! 

30^7] # ^Al§>^r4. o] s}|.o S ^ ^ssj of 709bpfil DNA^^# PCR 4# *l-g- l-ek^l = o] pGEM- 

Teasy(3.015kbp, Promega. USAH1 T4 DNA ^iL^CLigase)^ wHs-a^ 7fl2:^ #2}^] = ! ^A]t}jL (pGEM- 
rBAT) , °1# £fl#5 XL1 Bluei^S} 0 ! ^^^l! ^MM^. 4^1^ ^Hfl^l! 50//g/ml7> 3 

7}=} iLBiq(LB: Luria Botani)^ Hfl^HH wfl'SsH, 3^ #sq! ^^Hr ^§H* tfl^ 5^ 

1- Al«el 4-b-, *H}^pl = (pGEM-rBAT)# ^#§ r °i °l! ^*VJl4i ^]5L^^4 DNA °|7lA|<g £^ 

(Genotech. 4*1, *H^)# -g^ltt 14, PCR«HrAS <§^£ 709bpS] m°l 7fl2:^ Ifaj -ftA} JlASI JlS. 
t*i-g- cDNA s3-°]S>S4. ^7l ^#=1 pGEM-rBAT -fe^l = 1- xhoI ^ BamHI AS. I^SM DNA^l 

# JlS. t^El pPIC9(8.0kbp)Sl a-factor £HlA]Jn^Bfl;|! C-t^Jf^^ 7fl2:^ Sfa] JlA 
31 iLS. t^tf^ P PIC-rBAT(7H:pPIC9 recombinant Batroxobin: 8.7 kbp)! ^Mlsr^^ 1 ^: 51 2). 
-^aH 3: pPIC-rBAT ^1 7-1^1 ^M] 

4J-71 pPIC-rBATl- SallAS DNA! -r^*! #71 #^0} DNA# 0 .5 ^t= s 

f-frSl-fe- TE ^-8-^4 P/cA/a pasror/s(GS115 St, Invitrogen) ^(competent cell) 80/i£! 5- 

^S>Jl, l^S.3.£5lHEl(Electroporator, Bio-Rad Gene Pulser, U.S.A. )# A>-g-SH 1.5 KVS] #<g-2:7i §H1 
^mi^. °H, 5^r! 6} 7 }£A sj^ Hflxlofl E^S>ji, 30°C <*H 3 

wH^rS^. afl^ -f , Hfl*H-*1 #^u|f- ^fsH #eH! «fl^l(100mM Sodium Phosphate pH 

6.0, Yeast Nitrogen Base 1.34%, biotin 4 x 10-5%, glycerol 1%) 1L°H 30°C °1H ^5.^5. 

7} O.D600 1.0*1 € tfl *W «n^rH, «fl°oW 3,000 xg Q$ «lW7 r ^713 

^, t^* dHH-# ufl^KioOmM Sodium Phosphate pH 6.0, Yeast Nitrogen Base 1.34%, biotin 4 

x 10-5%, methanol 0.5%H ^.^]?]JL, 30°C «$*\ ufl^H, ^2:^" -ff^> s^sl hj-^ ^£5^4. 

, 24A]7i Ti^AS ^llt** 0.5%2] ^7f§H 96Al?i ufl^ Hfl^lflofl ^fla^- 

^-4 a^7> ^^a^- ^-o]S>^t4. 47} " GSrBAT "&r ^^§>S4. 

Aj AH 4 : iat aaa ^1 s^ai p ^ ^^1 

Aj-7l ia Hfl^^ 5000 xg °flAi ^a] Hfl 0 ^^- °1# 2.5M °J-a^ ^sfl°ls l-^a sj^ 

SrAl^] Hfl^-^Ht-S-iCphenyl-Sepharose, Amerchambioscience, U.S.A. )7> ^^1^ S^(1.3 x 20cm)i t 1 ^?!: 
^Hr, 2.5M 0M 31 ^[3ll°lS ^-^-^E -S^^IK 1 inear gradient)!- 0.5ml/min3l -fr^AS. -g-#A]^ ^fla 

t s^-Ml ^-4 a^#Aj«a^ ^s^^ E4a)> o]m, ajahi 134 

^o^AS ^*J§>S4. °H, tt^aa-g- sLo}a] 20 mM Tris-HCl ^-g-°^(pH 7.5)°flAi 8ARVil 3 

3\o\] f-^(dislysis)*r ^ ^AS. sj^Sl-sl ^ISj-Aj |jsj (heparin-Sepharose, 1 x 5 cm HI 

t^a171ji, 1M «5)-M-Af-(NaCl)# Q-f -g- OJ !# °l-8-S>°l 0 ^x] 1M v}t] ( 1 inear 

gradient)! lml/minSl ^^r«S ^ B J!1* -§-#^1^^^ £^5lsl 7fl3:^ S^a] ^ (51 
4b). °H, 7112 ufl^oji 1L tg- ^ 7mg°J-i: s3-°JSl-Sct. 

7fl2:*l ^-A> SAS1 0>P1-A> §^Sf7l ^SM, ^TflS) 7fl2*l- A^«] iif §} 

°flAl ^71^^?!: 4-g-, PVDF( Bio-Rad, U.S.A.) "JfitJAS 0 ^S£t^ (electroblott ing)s>^ A^ , 
»Ht{l Al<a«A^ 7 ] # oj-g-SM N- D s ^ oHt^isl Al<g^ VIGGDECDINSl a^o] ^jo s sl-ojsjol 

7fl2:*l ^-A> Ii7[ SiollAl ^J^a^ 5!- 0 JSr 0 i4. 

^ahi 5: 7ii2^ ai-ij] -ffA> 5:^4 ai-uj M-Tj Hjjg 

7fl2:*l ^-A> Sf«J ^-A> JL^SI #A^ H1 2 S> 7 1 ifl ^ H^Ajj 7]^^ ^ 

# ^^S>53^ 4# m^Sl -g-31 AR1S1 «lsl-! Al= ACL lojj -g-Jl 7jA> ^Hl# ol^ W ^ 

#*>534. ^2^- -n-4 A^«l -fj-A} iit ^ ^<a«l ^ yjxfl 7 ] 14 Hjo. 

g W yjAfl 7]^^ 405 nmoM ol ^^Sf^cl. <He| 7>*1 ^ yj^fl 7 ]^ofl rfl^l S s 

«] ^-A> ii^ ^§1 7fl2:*l ^<g^ ^Bjfl^ ^A}^ <JJ^ a.ol^j7 olo.nl, 7fl2:*l S 

^-A> «1#^E7> fe^ ^OJ*V ^ oloj^ (% V^ : £ la). J=S«] o_7> ii^ 1^1 loflifl ^ 

1 tt^* °J: 0 >a-7l ^S>°1, iQAAS^Ei 1^ ^Bl*r *, 7fl2:^ ^-A> i^fi} S§« 

-ffA} iif SOj^ ^S] ^ E ^7>?V ACL 7>S ^ojj 0.37 ^Hll- ol^-S>ol 
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PT(prothrombin time)# A^A^A- A^ AA, ^AA AA tA A^A AA -§-31 Alz_H =f7pg-gr 

7> a<a^i HlsH 1 . 5«H AAAiA (#2:: 51 lb). 

aJaH 6 : 7fl3:^ a^a] -fj-A> fibrin -3-31 AA 

4.2iA SfH] -frA} jL^ofl fibrin -§-Jl A 1^4 (in vitro) a]«14 <^Aj- ^°]anH}2] (reverse 

zymography) a]«1# °l-g-SM «<S^ S^-ifl -fW Jl^St Hl2S r S34. 51 5a°]]*} 0.%°] A3,A ^A 

«] -ffA} iif 0.5% A>^- fibrinogen -{HW SHM^tS ft-g^S} fibrin clot°l ^-g^ <3 

Aflo^s] ^*J-ol ojo^l SJ-ojf- ^ flS-M, £ 5bSl <*Aj- aHE^S^ 4,H]Ai51 0.5% fibrinogen- 

agar sJ^oflAi ^-g-A^ fibrin clot°l 7fl2^- Sf«] -ffA> Jl^S] fl*l<*H ^^Ife S# 4*4S4. 

a] a] oj] 7: A^A ^-AA -fr^-T- a^M s # ^ a^^xjo] #^a] ? v ji ? ^ q.^ Al? > ^ ^ 

7fl2*j- ^-a} Jl^sI ojAj- 7> -a^ o aMa . 7 l <?lSMrat# °l-g-*V ^# m 3-1^1^ #1 a] tJ- 
A± A^A 33*8 S^«J -fr4 S-±A HlHS>S4. Efl^\+Al s^r ^5151^ rat# 7}a1ji °jAj-ofl 

ir ^5131 Al=l-(l NIH unit/kg) 3151 3} i m i ^Alsl cf-g- 1a]tJ 30£ ^4 ^Ml rats] 3151, 5mm 5]^ 

AAA^ PBS 4# -g-^^lAi #tol ^(bleeding time)# ^^S>^A^, PBS 
AA -8-°Ji^ ^a>*V a}^}<%jl A ^AS- 54^ AAA Aj-^H ^sj^^c}. 

51 6a^Ai ji^ol, Sf«] -H-Af iiij sj<g«) AA #1 Al^o] «1 «fl 
^ S# 3J.ol t ^ ojg) o] i=. 0.4 ^ofl ^5]Jl, 7fl2*]- J=sh] -ff 

6>#5i, Ala ^siofl cj\$. -g-ji Ai^vs] 7 D v^ s^-e ^ m*\°AA. S^«J 

-ffA]- a^S]- saa] o-a> ail- 2 NIH unit/kg2l ^£ rat^ eb] 3 d -W 1^^, 4^^]- 

AjTj ^4 ^, ^#S±r-Ei xJt^ fltsM ^dl -§-Jl AR># t^slS^ teS^Sr PBS 

^>t> ^#3] A>-g-S>^Jl z| 5nf5]°l A>-g-S|Ai ^*3§>°!^. ^1 -§-31 A]7i^ 1.5 ml 

^-W(eppendorf tube)i 0.5 ml# 10 mM CaCl 2 2r *^?r 45ES1 ^A\S\ 2 rpm/min^ ^ 

51r<H l°-il°l A]7i# ^sHStK ^« #1 ^ ^ Am 

£3 ^-a> jL^ofl Hlsfl o-^*V 74^- ^-o]*v ^ oi^c^C^a: E 6b). 

a3aH1 8: AS:® aag] -fr-Al- s^l ^ fl Ajfj a^^Aial pt, APTT. TT $M 

AA Sf-H] ^A S.±^ -ffA> &^7^ l;-g-AjSl fibrin clot# 1^s}r a] 1 4 

7>a1ji oi^-# ^ 7M Aj*j s # t§w ^^sir^nf. AA^ °)?-lA A^A AA #^°fl 

iQfl^c^ ^ 7W t ofl 0.37 oj^f^oi] rflSfl nj^l^ o] o^« # SJ-o]^ ^ sfl s # 

aft °l*Sir°i 1^31 PT, APTT, TT2] ^^jSir^nf. S1"«J AA JL±A ^AA AA 2- 

4i# 0.1 NIH unit/kgSl ^51S rat^ 315] Aj^ofl ^Af«l cf-g- 2 a] t} *, ^l^H ^5lS>ji 

^51=1 z> l^H] rflsflAl ACL a>s l<aj -g-ji ^j-H]i- o]^-g]-^ PT(prothrombin time), APTT ( ac t i vat ed partial 
thromboplastin time), TT(thrombin time)2] ^a)-# o]^ in vivo Aj-EfloflA^ a-fffl- %<$\ 

-g-JlTllSl -g-ji ojAj-lrOil rflsl igs)-i Tl^^A^ i^jt ^ Xfe assay «o^°l^. 1 ^S:^A PBS 

# AAA AAs] AA°}%^ A ^A 5p>5]°] A>-g-s><^ ^sjg^^. a& ^ sj-a^ tj^o] 

S-^A^n, a1^# ^a>§v A AA°\]A AAs] A7\A AA^ A^-A Ajl 

tf^ifl^ 3 m ^ S-^A*] AA^A (A3,- 51 6c). °1,5RV S^S, 7fl2:*l lf«J ^-A> 

lie AH JL±_S_A] 7>AlJ7 ol^ ftA^l m^tflS) o^fil 7 >Al C^S ^ojj O-j, ol^ofl tfl «1 ^^o^ 

AAA 3711 ^a! ^irulfe AA A AA. 

AjAHl 1Q: 7|2g; S^^- -frA> 1:^31 o>^Aj 

A7] ^ 7>Al ^ H] j2 6l| A] 14^^ ^a> s^Sl Sja^oil ^ -f^*l 

^£ iL<^H, °lfe ^^21 °J^A^4 Aj-tg- ^B|ol o,^ Tjole} ^Aj-^ji 7fl2^- ^-a> s^sl 

AA ^ 7 >a1 pH 2?ioIlAi ^Jfl^Sl ^ ^1# *^ffi£^ Hi 51 ^SlrS^. 51 

7 S1 A3*l Af^ST ^-ol , 7fl2:*l -fr^} Jl^SI °jAjA^ol ZVZVS1 ^TioflAl D fl °- -f^*V ^o]*V ^ olo^ 

4. °l£l* -g^ AA^r m AA A*J\A^ A^A A^A AAA AA A^-S. AA^A, A^A ^A 
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S ^} JL±2] £517} ^S^H m nfl °- ^ %o. SDS-PAGE #SS 53-o] f- £ 014. 

#S^S SS 

£ Sti ^ S <Wi^S A^slfe 0.4 j^s, ^ %q ^ ^ 

SiiM 3*H, i^ S^S -8"^ rati SS ^Wui, ^S * 7<£-Si SS 'Ri 

31 4S£# SSSS S^SS^(MLD, minimum lethal dose)# SSSSM £3iSfe 600 NIH unit/kg °] 
S~, SSiS600 NIH unit/kgAS ^S-SSS-. SS* «SS S^ti *4 ii21 LD50 &S S= 300 NIH 

uit/kgS SSS ^S ^SS"i S^ SSSS". u^S S}7]o\] iSS^r S-iLS=S SSiS, £ 

SSS ^I2f S^S *4 iif ^-i^^AS lHf*Rr Sli 3Lfe S^ 5! iSife SSS 

s#s# s ^ m. 

o]^]a] ^4^} ^ t}jL oj^s^-o], a sai^i H a v^ t > s ^hi o. A> ^ ^ £ 

S_S SS= its ^S, i^S S^s] ii^ tfl^ Si nj ^ ^ o)# »j^o £ Sfe £ 

IS^ S^ S SSi# i^SS. i^S S^S -JfA> iib ^ ^s] iaf tflS= Hfl^Jja.^ 

S-S 2^4 SS-S SSS t Si Si SS# #SS S^as itvt £ SIS-. £ SSi SSS, 

lat s^S S-i iife JlSSS St i4t a-S^rJi SS- s^ t <si -g-j, ss#i SS SS=S SS & 
AS SSSS Si Si SSSfe ^S ^SS Si Si^S SS- ^aes i^S s^ti S-i ii 

m *&.$£<ul ss-s^r siife sss^ s** s^si sss s-ss-ss- ^-s^ sss #± 
ssss si ss-s m*\°u s-s-si ss-s ^ s# sss. 
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